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(ll)«$ff#^ 
4#fFSg3307936# 
(P3307936) 

(24)S®B ¥j£l4«F 5 £17 8(2002.5.17) 



(51)Inta.' 
G 0 6 T 7/00 
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(54) [5659©**] !D^S|WJcS^<^*a3^eSlA«lSS»J->XxA 



(57) [!$HFS8#©ffiH] 

iirK:^ $ ntcW^isM^ — Ft tsrieaft snfcn- f 

3rit© L r >. JMBttft §tifc3-Fi MIHS^=i — F£ 
©R8©S4H14©Rg£#fe£ L . 

iWB*CB=i- K#|SJD&;£:fr6£t;fc#>gfr©ifcg^ 

SJIB^fSt U T &5cT * * r . 

-f y -i?©H^<hE?LgP#©riB©R7&©®?l^f? ; &&5£ 

!IS£<£JBbT. WV-^©fi&<L3£Jga5#£©fi8©S"J© 



10 



©je*^r?&©e?l^i?©*^-c* <p . c c tcfc^r . 
iuieR^©«^i©pa©!£(at©^-— b-cafj 

tlB*«3 3 WEWffflWH*. SA/c, £ otf k «fc r 

* fcOJRPJIISA* 6©MBK»*l*tt-r 1 
IBSK©^. 

Csi#«4 3 «tiE*Hg*»wi,-c*a&:3-- 



C2) 
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[19**6 ] mriBSD^a- FB. @5£<*ft/c£S[©fc^ F 



10 



**6IHtS©^. 

[»1 J 



M f lf R Re /p 7^ e-2 • I - ( • - f )e-fr" p > 2/ « V< 6 ~ * ) 2 ' A p , j> ) P d p d I >0 

"mSl/pT^ e-2 - 1 - ( • " * Je-fr" ") 2 '« V< * - ' > 2/ * 2 I( P , * ) P d P d * > 0 
M 0^ ifto /, , 7,r**M 5 " ^e-(^ />) 2/ «V( 5 " * ) 2 M 2 «p,,J)pdpd^0 



*T ffimWt*ttn-T 4 C <t &C <fc o T ffig© 2 o© 
3- F*Jt«U 

CVlt&Rmt. Z^CMtD&a-V'** 30 

©*-5«*4SfcliS»IWMBfeftPISKi F — 

tttCjQ^t-SE^n- F©C><^#>©S&&tB*tffJ^? F 
ico^Xitm^T- v 7"£Kffif 4fS*319fE«E©^ffi. 
[IB** 1 1 ) ItrlSitm^^f ?"tt. 2^<D3- F#W 

tcfusB^ s ^^KBt^^f-S^-r f y'&-£A,x-^2>$% 40 

3j?*10lSt8©^ffi. 

[iiWaSi 1 2 ) «nett*3*ifc#flett> 3- FaWSBtc 

3 f r+5 2 



n *> igjjyiaiHts©:^. 

[««*1 3] «iJS3n?c^5>^St«. 2o©mifB 
iD^a- F#|iJCS©&©t , £>&fig^K:^&Sft < ^* 

nr. vi^" ifcS£is£u asstc 

[19*9 1 4 ] BulBRJg©E?L^«. 5£ : 
[ft2] 

fnax(r,xo.y 0 )| 1 37 /rpco,yoU x .y) ds l I 

«:J;-3-C)£ait>e.n. C c~C r tifui2^©^S-C* 0 s 
•5. 

[fi**l 5] -<y-^©*E^i!Slia5^i©Pa©liIiB 
[»33 



max r G|l 5r,5,1 Orolfp/pt?- J ff - . P ) P d P d 5 



K:L/c3W•,-tB5l^M^©^>62Ete«fca ; a©i»*t , ^gfc* 1 ?- I (p. e) »@^S«:*jW47c©-r^- 
^^^t^^^c^$nrc®?L©*St?* , ). 5«*s->i^ so n-en^m-r^^^osfciiTEtc^Lc^ft^i^Big 



C3) 
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135" $-C*J<tO t 225" tfthyis' $ t* B?IBE7L©iSHM: 



[»43 



G(r, <? )=e-2='«( #- «o) e -(r-ro)^*V{ *o) 2 //? 2 



tr*»). ei**«©*flre*re*»). o>&mmi-c& 

[113312 0 ) Wising- P»2048tT9 H*e.fiR*iS 
j£WisiES£©;fr&. 
[1*3892 1 ] luiSR^©IS?L^I?«^ : 
C»5) 

max (r.xo,yo)l!a7/r f x 0 ,yo^,y)ds|| 

3 ,r+$ 



jil)©PSB©*JM2. 5£: 
t»6 3 



*20 

2 



©a§iif*9«£-rsc itc^or^^n^ cctcfcu-c 

r„«BiTK:^toe.n/cffl?L©*S-C*'3 . 8 to 
HISTC**). I (p. 0) ttWWRCCfcWSTc©-*.*- 
0 . (Hi3B#£/ctt9B#©^CC:teW--5>*£:& 

mojjm. 30 

* A8B fit*- V * )l>mQfrWf . #tc£(MHJ&3fctt»« 

«:«fc -5 Ara© § mftsitcn-r * . 

AM©«Ma:. A&§#il5lD< 6C»*<*»6©@fl*l 
SfcJfc. ifiST <tHtt©Jl5t »ttBQ*K:* 3 ft & Afflr§«l 

ti.l>«*J«fctf-e-©ffe©JPI«jp;l2. irt7i> -fe:*IW»*sJ: 40 

s. 

©£**WJe*ttBH*«*«A«: i -> -caw-c* 0 . *ft 
aWSWcWtSft. &t<MmHC*&E-C*>2>CtimE 

mtem-c&z,. A<»e)tirc»aJ:9«:. IS]DfiUt»2 

*ft&t*ft«*fctttt*4*lf5K:J:SfclJ1-K:K 50 



i <owiw«tsaib6»ea«i s n-s, i t » 5 a ^ t 

ZCt&m&lcWhtp-CiloZ. t£tiXl%®.*:m$lr 

mttmn-r, *fcc©j:5&^&«3in-e-^«:&t>. 
*i©tt*i5£-c*s. £T©Aia©s©*Dgw:. ns.ic& 

»«ttW»©ll**«U CftttAnKD—^KfefcoT* 

Tt>&#. g©afeiffli^«:«fcor'SH$nfcg©ftii© 
aswaiaowiofftshfcf •< «©t>©i i> 

•5. Jl^«^K:i£^LTffi?L©^ ; &ISi5-r*^i!?)tc<* 

S»». iO»-f-»»-l'*»*Wtc|ttfT*©K:S»Cc1i 
JDESn. EffiH«:t>fc4Hl?L©i£3i{c*tbri5IDt»Jffir 

SE^ffl)^©i§$. «*ttte«tCW3Ett. 3feDf«:-€-©^g|5 
*>6©Biatt#. &&£Stt{tsn/c?SKK:{iSl-e£S 
A%mS'J«:®L/fcfc©«:-rs 0 jl3^©gSfikteJ:c;K8iJ 

*ntJttW4i. s«. w. 
mifiig^- * - >^©^©ffi©3t(*s>js©^'c &m*:tex 



(4) 

7 

/SguiA®©7S©g<tK:g?«?:§W§ < . *l* C 

" ttgHtHlU:. «IBlBte!lil*SI5Idti<ci.». AB&tiJUi 

8l». /h3lMS?l£/c«:Grtl^©«&©tti5Stt. MOI 10 

At^Sfl*>*^AKSDg©cne>©$?i? l/k>tttt«N 
ffit" Soft— ©!££©§*<&«. F1omfc<kO t Safir.R,K:<fcS 
*H^»4,641.349^93*fflS«:iBK3nrir»S. C© 
ttKtiJUUCi*. tfBO^±UT*L*^«Wibfc--MWfc 

tifcSUiW»i^3tiri»ttc>. «D£©<as*J<fcO^J-&K: 

afcVK*©*i«*iiiuu «4Wtrs*«tteiJ 20 

C>. — )»{C. C©J:5&y*Mi*/c*i|-ie>a^/Cl» 

*1#«<o»rr»tt-9Ti»*. *a£itt MBKc 
fill u-<**imtr 4^«s*83 mx t»«ri». 30 

[#feS8©g*J] 

*«9!«>-«flWcBW». t»r*i*»©B©*Bg«c*-3 

**9!©3«©BWi*. <B*MfeP#JIMci«<. ««18> 
-CffljIK: A!KJ=&fgySiJ-r if**- A 5Cit* 
*. 

#&93©i*6«:J5!l©gtfJtt, £afcJfc<fctf«f&&S!|l 
reS©!SH?II^5E«©<iSBt4u^^*ft«-r4a6S!l^^ 

*»5§©J»DBWtt. SMW»6ffiB*«wrB:. Src 40 
*«jB©se>tc»i©BWtt. 3WH©4#n>*«*4 

Cfte>fc<i:tf-€-©ffe©glfltt. «&t©AHI*«Wctti 

^ns^^Arawec^^jHtsn/c-ry-^^t'T 1 50 
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8 

Jg^<fc©IH©R»©Bffl.«5l?*:IEST*. *SE©f 

©a. ^n«*E«-f^-^i*9«c*$^rig»©»«©w*f 

SSJIfr 6 ©&BKWK: J: r ftft« S n 4 Bjf&tt© * « a 

c n e ©Jst^©««T^JSF«g«: * s*e& 4 > - srovft 

*-;WD&EJWHWtt-te» h£{trirttJ50©{i#*!iJS#© 
£&JSL,T8S#T*i<fca f =>- FftSft. ±"C©«I*Stt:»l, 
TtlMfe^*-?, F*WT'2>HSL//cS§©£D^3 

- F*r£fiW*. iS65«3- FWWa- Ft LTIB 
ttsns. c©j:9<c*r©*D^a-K©«aw<c7* 
— ?v hisJ:&&2<Dicibtc> gfc-2>4Df£=J- Ffffl©th 

»a-FIH©Jt«tt. £T©*ft6©»l6l/fctrs> MB 

©3S*#jfts&gixcR (gfffew^ra&ssijfF) *ttjiu 

^©^mW^C 5> h *© /AAtlftr & C 4 
ct-^TlSES^i. C©JtSJRK«^7£i2-7©it^3- 

F"<* h;K?fl©^s >i^Sti LrsftBg^n-sc <h*5-c 
¥<OW/3tty * —-9 9 KiS/cilA© 
H— tt*^TSfc«£>fcEtt3ftftdBW[BBa- F©A 

s. 

tc. ftte. BBS. at. ^***-f^*»J:t«* 

•TS. *©«. t/^f-AW«»a-Ki»WIa-F*tt; 
«l/tr. 3-FH©^5>^l!l«rflS-rS. *©«. 
2-503- Ff©tT!» h<D%gm$titc— ScSP^AS. 2o 

©a- F*JttttLri»fc<t6««s-»r*it**H«r 

^CttCi^T, C©IElK*>e)2o©3-F*S|S)Cfi^ 
3^6, U7c*s-5-CP10A^*>e.iC;7£:^;g*stt»$ti 
*. C©»J3ESiT.7c^5>^8IK:JfifflSh2) : ?©a*? 
SnrcS^tt. Via" *7c« 
U «3E(C«r*flMBttU^ttlt»S*ifc«*CCJ:o 

*^©cne>fe«k^©ffe©BS<3«. 2|s»W«r#« 
m**r«tt©a«'© l l*«i*«:. USftSh. C©fEt£ 
©— 35^- fc-f BB*©ffiH tC*J t,»T«F»WtCsatS $ tit 
I » * . *^BJfcJ; ©ttfP±©W**5«k ^©ftffltC 

«fc "5^£$n^>!|t5£Sn7cSW ; S:^< 5>7c©«:. 
8SttBffi*$«fcU t :*3£93©Ji? * l/lsSQfcWWs^Snri,** 

L- W h««c 6 <El>. 
0®©fS»ft!tt9i 
S 1 tt^O^'ot^OiWiXf? 7"5r^0/c 



C5) 

9 

•?u vt>mx$>z>. 

m<Dm<DWMX$>Z>. 

)V $ tc<t «3 £D£ A jt - $>■?- * ifi £CD£ *> IC L X i3Md 

So 

[3 812, "*~ te>?-4 ZX" -jrtj:t>%mC8L&frii 

ftAwCDiEBMBMa- F*£J*U ■£©«•*-©=»- F*« 

£#A/Ct,>-5. £TF> C©:7a^*£g$iffi&8S#T<>:*fc: 30 
. ±&Vits;M%lCi6\,>X®m?Z>. 

ars©@©*d&«. < u«i9^©sSiStt/J^ 
m. w&m.m. sfa.'g*sj:v&&immz-stsm&rj:mmx 

icmf&ii-rititL&zyt^tnic&.m-f *> c t &&mx$> s 
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10 

tecom^owmmzttxab z c t #g $ n * . 

nr. iiD#rii£©^tK±ii]o##itt£«ft-r£c± 

^^J-ffiictbSL-r^KiSi^SS©) ££fi£U ffiott 
mj«jffli<fe-c , pj— tttcra-rs^we^f^i^ iris© 
^g© i mxft<D&mmriix'iTt>ti2>tcit>ic®&&tj:T 

c^jr^ofc. cne>©MS*±-c*3ew«:« 

otcm * MG»ewm § nr«t ttft«& e, % t». ^-© 
a. ^^-^©*[^gp^s«i)f>nr. »stsn«t»ft 

lS&P>ttti (^Os * 12, 14 ,16*5 0:^18) . ^tc. 
- is<DVkm 2 titcmtiOZ. $L& =i - F €. J: ^ K 

JK*rSnttWn«&63&:t» (:7n? ^20) . #^©fi[^ 
tc^L.-C^EK?n^l©fiE^3-K«. Sia-Ki 

2) . mux. '>xrMZ'->s.>-!fmmz'&zfcib< / cm 

(^□7 *26) CiKl.fcoT^Sll^T^/ci&tC*^- 

^28) . *<D&&icft-?z>mm&.v'<.>\>ttn?z> 

t » -5 «k 5 )tc ?*J> Z MX. t titc A M - iy\t. E?Li04?rH 
A,X^Z>SD^X02^tZ>m^Xfk^X^i>. SfeSP^ 1 
XDbZmvmM (sclear) 95^105(2. SlSSl02=&l3Bl L 

J"iil06©{ag£ifc5£U HJg©iE5t$-CS[^l02i!pe>®?L 

^^it-r-sci-c^s (s i ©7"a * ^12) . c© 
sre.n-5»fcj*.^ss-c*s. B?L^^-rsii^©rt 

gp^l^lJ, ®?L©^*^SKtcR^x y VXlb 5Ci 
*fi6ffl-T -5 C t tC J; TiEfilK^SS tii> C t&Xt 
Z>. mzicii^x^fbtiZJ:^^.. B?Lio4i— 

BJ^@tc*jl»-C. ^W7t^W{clD$4© (S©^cXoie 
<• tn ) MHJ <D1ctbK. C <om%ifi b « L «j26C 4 C <!: & 
£>9. a#©«HH6tt«W*>6B?L«raorilK*HllCC 



(6) 
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11 

<o*§tmc m? 2>im*mft? z> *s * r a*sis& $ nx *$ 

#ftL./cB#©Sfg©.mfgtfcgS£$©^{fc,£ 

ia< fc-€-©4^**r-r*i§£&c\ *$j:of-e-©i£&#B?i 

(exploding circles) " <.fmmiCffiSQ?2>m 

s) v ^'i®?ao^7•^7;^!l^•^>^©Sl•^ 
(ci2ssnA:-?:ne.©*'C»^iftoc{4a§n-5. sat 

r. ^ftfc^-^&gast©R±K**B5£3*ifc 

a 



12 



^•2.^ffliS^«:J:itiiJnK:«t^tt®S©estifl«j 
fcW&iSWS. ) ->*f-Att. ¥S#l£5g3-£©{cfi£ 

W*SfeS<Si?i-rs^«©R«:»bT: > -?-©*S*ss 
7l©^©fc©«:— Sco/cB^k:, -?-©^-c^H-$nfc 
^©^•ft^tCfcOT^© * (spike) " ** 

£D£. C©^^V^tt. e?l©*<l>®§*5J:c> ; ¥& ; & 
^t-SRK*tL/T-?-©ffe±-t:©RJ: 9 c©<t 
10 5(CLt. S?L*iESI«:Eg-r^pg@ltt. R©*'C>^ 
(x, ,y» ) *5<fc tf^S r ©filOffi^tOfcftK 3 >^ 

* - zmfflifi&mz tiiM&<immic$&i s nx i> * . 

^^©^^T'nHz^i^WtcSiBjTSi. ¥ 
grtJrf&D. *7fc*<l>ffi«# (*,y.) t?4>^>R©5!ll 

(ds) (cMOX^jt-^&l (x,y) ©J§ 
ttU -€-©^Sr*5ifJn-rS©K:fie-5T; rtCHT*C 
©g©a5^W&*K^ ; S:ii-ff^*Ct-C*-5,„ C©^M 

(x..y„,r) © 



*20 



f / /(*,v)«MI 

3r /r,io,ito 



(1) 



^fc OaiIia#©3E&©ffiK<fco-ci&jrr-5) 
n-cfc«fcu. c©^ffitt^fc^i]fg^*J*®WK:^sq5© 

©T. Bi^©«SiC*JW^fiEm©^fl'J^j:Ji>!'i (excurs 30 
ion) IfiW-iZlfrf&mft&ihZ. 

©— a©SfS©3SttmJ|{*5gP»S 5 J^B?L^tc&-Sti^, 
5£ ( 1 ) Kfct»TS»6tt/c»©ffiM:» ^©^tcrji^ij 
©Rfcx-fTSt©^ I31'^R©4 3 ^* J K©B?L 

©^c,x«:jft«< <t. -5-n?cwc©sw^<%-5. mm 
(c. st ( l ) rt©SttJfi«J&¥&©Rtc*t Ltffe©«>© 
J:9:*;$l\, t©J:5K:l/T\ C©*ffiB58W&St 
:/n^;UC<fcoT3^7^-£©^ft&^i±*fSJl.?- 40 
•SCi*J"5JtgT , *«5, C©7"nH2^-C«3^^^-*© 

br&i£ift&^b©*s3*i8:su smuidssict 

liftawciRfiW*. iI?&4£fc«5[§]©JK«©&U:. 3 
/i^ *©&3S&fiI# i wmy.Tic&%.$ tlX 

(x„ ,y Q ,r) (C*f-rSffi««^e«Jtt4D^»?«Tffl©«@l« 

m<Dm£.tcvxtj;<. wBsnteB?L©«»%i?aer 50 



B?L©«^^mL,diEf-r-sc©ja^^^a«. & 

tr^^^^tcgiJcAra©^©^*^^ $it-5 
£A©S©S^&t$©ti. 1^— ©MBJTrfc 1 »(C 1 & 

* ^« 2 gB?L©ii:si*vj\$ rgw-t C> •£ 

Ci ( "B7LSftffi" ) X$>Z>. 4E^©¥K. */c«H^ 
©«t5ttS:illSrS%Sttl». B7L©^^mi/aIS)rr^ 

©-M-s;£3i&i$K:^fsu igB#e«j(cffi?L©ii:S€:M 

^€?T^-5ATa©4E^t'«^<. ^Sfcllftftiiii 
^T. ^*TOSA©fiE^<!:^S?c«3fS;i^E)5ijr 

^©^©^•T^t)*.^ (limbus) 

9. ccK*i>T*«s5mtcS*fc-*-&. ccicfei>ri 
JKc^fi-J-^^MHtt. B?L*s^tctt^rt©d3^«:«,?, 



(7) 
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13 



14 



fiatcSD^iT©^*®!*^. l/fctfoTCft^© 

a. 

*Jj:iynFla©Hi:7ctt®*jJ:^— satc^K &u&s© 
^©K^^riKt-r-Si. t 3 B#T* 9. 
ffc£#9 ^©^^©llgiiCf&oifc 2 ^©a&fcffiJPg;* 

ft. £9&#7r/4-5S;T> (45" ) «:iSLri>5. JttJg 
©P5{SJ©t:ft6 2o©$|?jS£-e©ffi8ttt. 53!l 3 
ft*. ^fc t 5£ ( 1 ) 



* t£ &4E&rt©PJ4>-e*-2> nrt£1£©&&ifflS8©/c«>K:. 
Bft©^j^>i*0TttD#K&fflSft:fcS[3«#t:i:. m 

titcn&mgz&m?- s 2 o©*¥:£ft© -«&© 

*3gt£wiS (exploding pie wedges) " iCjz-oX 

©st^w^" #g&;*ft-2>. BtiB©«t5«:. mmyn-t 
5£©&*ffiSr#ui-rs &©-?**. «^^©if*nb/c 

10 b?c«. *&KKT*C©iOT3£fc©&*fii 

li. S[^©iEL.(,^7£5&©^ll«:^^3K:?ttI&-r2>. 
g&tttcu:. t©s&mj5£ ( 2 ) zmxuz-rz r ©fit 
(E?L©*^e.a*7t:ii£ffl!i©^-rn^$-r©EBt) 
£&sfrrsc £«:<»: ^tswt;? ft s. : 



cc-cr„ttS?L©*s («t;2«)fcftgt$n/c) rs> 

0. SWm^&fx* (HISffHCO.lr,,) t*0, I 

is*&fg.~c&*)> *«3^$/c«9^©^SK:-?-n-en^ 

B?L4tt^©JSffiHK:t)fcS'5J«ltt©*^1 ; iMW 
fflSfc^A-T-SBSfc:. l.SroilOr.iwraCr (STL 

¥&©-rftfc-fci.571Miof§) ©ffi«:»Lrc©S;*tt 
l?r£c£#jdWtt^*3t£#iS&e>ft-c<,>&. ishu 

3C (2) ©»^©iI©ftg<!:Ur±7r/87i?T>=& 

0.5. ^ (2) testes ft/cjsmw:. ^©ase©^ 30 

ftiCJEl, < MlL.T-5!tt^l02±©efe*©3S^llO- 1 7!> 
^110- r 1 0Ti2 tciSSftTOi. 

^iKrr^i. ( 1 ) tt^<Drt«a»rr«r*>%B?i 
©si?*?6st4. c©sc«. ffi*©4M><ag-e— a© 
©^u Rtcrs-o-ca^sn?c8? 

Sy^b^©^*©^***!*^ tsw-J ( 
fc.fctfy.&tfK^S r ) © 1 -3©*I^it£j5«ttK:8??f? 
•T-5.. L/c#ot\ R&t?&-o7cfflK©MelS#©r CcW 

?zm&m*mM&<Dimm<Dmj:&mm2*iz. c© 
o 1 rvN--7^-££ra£#;-5--rs. (2) a. *e^© 

( i ) &mZ?£C2i*:Z-5Jfm<DTlS<,>±.T<Dl&&mCtc 
tm> *J<kCX (ii) figO^-tt«7L«t0fi<. 
(1) ©T-'l'n'JXAK.k'Jt^aiSto^CiJ&srt-S-?- 

nst**4 "PSBx-vir z^?z>c±zm>x. s£ 
UfcjWoT, SC (2) ««»3tc*^iSi©^tctet>r 

-a© "vm.<osmomm" ziz&v (Ltc&ix±r 



«MWflt*BI«-r4. L/fc*s-?r. 5£ (2) 5£ ( 1 ) 

B?UK^*5J:0 : i»©^* s iS:>£Sn t ffi£«©JI0£# 
K7L©*^{CH5E§n-SCitCj:0. fi?tfr©-i£©V- 

!tt&©£<*ttfc^#£5^*o-C*>. B?L£tS<!:©R8 

©*&f£fst ©ess n/casaj^-ci^^tcsiss n 

^«K?L©S3tS«ii^W:{*ffi^S«Sflr>- h t LX& 
^K*f^Wb3ft4c -€-©&ttteJ; 

(*Wftei»©a<r©W»OJ:9«c. SgSt?rmK:KSiJ-r^> 

r. Sft?>«^©E?L4f3fi©Stt-5t«iK:teW43f3E© 

C©f r *->O->3>©&l J 0^%fc<fc9-^x.e>*T.£ 
^2©gW« t SttSIEfiS*>6©-f^-i?SfiCc«}:i4E 

y - ^ e »©*#a«rtc Tj-ffictas^ti-^ s n/c*n^ 

«rfea$n^l»7c*. ^^^©^©tt^ffl^-liW: 
S-^<^#E^ (fractionation) »flfitC J: »JsfeKft 

K«fc«DS^WtC«S5K:HD6n. *fcfcJ8S*> BOSSES 

iws*D^Tep©2P»«rStttc-rs/c*. cne»©«i^« 

^tcSto 6 tifc C ft <=> ©55ffiW^cfi?flT V- >«S 2 K.rjk 
SftTt^. 



(8) 
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#fw^ll2&C*ffl#;5ft-5> (@2#J8) . cn6©S«if 

&btilc&WJ:®mmmic*st>>XVS&2tiX^Z. ft 
tc t S*Dg©ttia©ft£gUC*tl,-t\ *i*©4Slir 

IS* (SfcsfeilD) 0" 7bM360* ©7 r ^>>^>a>© 
fcl>St?& ¥Sffi«fc2?ct:©$llBB©£>*M& 
^tCfcl^Tx-f y>^3>^«t< . j*-V><D±# 10 

a* <=> -T** ^ 5 $ rOEttOgf kS*KnCCflMr*- 
S) . I^itc. -?-©g|tS^ttS/c!a^©rtffliJ*J<l:I/J1-fflI 
^W©#l5l^1±**»W«:t««-rs. 

Jt>(cB?L© :s l I ^S©i^i.ite©¥S*' o x^ 

4E^io2^6.^ISi05S-c©3£^«§e.(c^ 
«giJftT#Rjrc* *6?ffll©jK#r9]«». «E 

^©^ro^*T-©ffigi©^8o%s-c (^r^fte-r^s 

/cfc^K) ^^tcjaaEL/rc^. ft3ccKttcj:stt 

s5©±TS5#©Kia*. m4£L,xmmmtj:!mwj)t®. 

t> 0 £*i6©gE(Hlttfc1$®l;J:> £4>?rffJ©B?Wmi!£=S:* 

^rsj©iHi®K: ■PA**? * 2 o©-fe * # tcaaips-r * c 

<®ft©*SMJ££[51iiU *fcT^e.©MW©^©J: 
5 fcgl-KcS-f LX 6 B$©&gttjfi©$H^ ? ^BS^fT 

l*. S2JC*ili-Cll4a*J«fcU c 114b<i:Lr^§nrt^. 

©SSsn/c^Sgp^fctec^r. «W©/cS>k:Se^^ 
*8^©?gt^^ll2ft#«d^£C<fc;^£lA>. 40 

•£©f£0 1 ©^n s. i?20K:^$nT^-2><te>K:S6g!|3- 
F££*£f ©fSJg<*> 6f#6.n/cf r - *«ri!Hi 



*§©/cat)«C. a^SSl©m5e©giI^ (piece) BS«:^ 
CttgBST. &ig^?l^©/c&K£:©J:5CC{$S 

«. 4t»©{*^^A->- h©{$SiOTia<H-C$*C 

t*«J8LTi»afc«>. •7-+>^«^-©ffitg^*i^b 

a-r-S^W^C^tt. 2-D#*K-;U (Gabor) 7^ 
^^©BJS&fB.'O -t )ls2lcJ:Z>zi>#V 

-isa^~C$>2>. CtlP>©2-D7 

SBl*?Wtt5^f7 * -JUF1t14£8W!rr£fc*©£»£ 

ux. *^wtttt-ry-s^iWfM«©w»«t»ff*a 

7c, (Daucjnan,3.fi;K:<fc-Sl980^©Vision Researc 

h 20,8477!;S856H > *i J: i^lS85^© Journal Of The Op 
rical Society Of America, Volume 2(7) ,XL607bMll 
69M) £#Bf Stifcu. SffltZMMy a ;^iL.r. 

•6*Uii>^F«tt©*CWcJ:r>T*Biasn*J:9«:. C 

cne©^}*, 2-d*^* 

2 -D**sK-^7 ^ ;l/*C!^e^©2 0©5?3RB, 

©jsswt ^ n/cj^tt© 2-dbs»«. •fjt— ^mmttm 

=5 4? 'V. mtiiU. a-Kffcr*«»«r*ISW 

^> /c*K:*iinx©M -f a - vwsnf- rfm 5 

A«. cn6*5i94e£p«:^-^ - **?J<- ;ufi;«:«fc -5 x l 
^■C8illlSftfcfJ3«©H»©8Bffl©2 - D«S{t-C* 

Tli?>.. (Cabor,Q&K:J:5>J.Ins.Elec.Enq.,Vol.9 
3, pp. 429- 457, (1946) ) Z^MStltc^. 

*§mtcte^x&m$titc2 - Dtix-fr? 

tt. St (3) ©J:$K«ffi»c**»"CIRje3*i* : 

<3> 
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^Wv r ->^m^]o-c^-ct,^„ . 10 

(03 4/0 «. «F3ECD*SK:*JW44D&©Sffi©l -D* 

CK*sp-C2-Df-ft?B&< 1 -Dft-Sf iOT^Sft 
*. )S2CDH/-^ (B4B> W. «®D"<ra*»J:C«f 

C £ tcS U ft W *i K 6 ft t, > . «r^©^ o -castas cc * 

MSB*(r.t)- I if Re/J #C -'~"- , C - , -" ,/ ' 



$£§•©«£ 5 > K a * ju ? .< ;i> * tc «fc ^> r Bfc£ 

SiaS. c©7"cH2^«. ^-gS;4,5,6fc«ti^7K:^s 

/cat). c©tit$8ti> t*D«>K:i8HJl,?cJ:5K:A2j^y- 
v>T 2 - D ti#-)\>7 4 JV £©g£g# L- tc C t if>t>1fe 
HKciCfcMOfeMBK v h (MSB) tc«jW*. 

2 - D*i#-Ji>7 4 >\r*<om&&v^mft&wtiiifo 

w&&&> 2 - D # *K- frv 4 )\> $ <Dtt& v tc$g&$mi<$ 
.' e -('-*)VJ» s /(/), > 0 ( 4 ) 



MSB«,(r, f ) = 0 if Re jT £ .^-«.^'*.-i»-'lV#',(* * < * ( 5 > 

MSB, m (r,*) - 1 »f lmJ 0 fc^^'^*'^'*'' , Tto4)*i* > 0 (6) 

MSB*.(r.#) -Olf ln Mr'^^*» W ^'*n»*)*« * ° (7) 



<D2,048t^ h^r^n^n^T^o *©*fflBB«rtt (d 
ecorrelatinq) <Dtc&lftC<D£ 5 FCC*5C»T#rat 

tc* u i ^i©f- * E«*fi*>*i * c £ oca g-r t t 

(«BWPW h*sB*±TSBBR®512X5I27l' 
256/*W hOiE^^- FO— «tt, 02O±g|5^$ 



^5. ttJROBfffiO=>-K«t»tCtt2 f 048t:^ h^§ai 

ri^jw, FW2 f o48<to^tti^!fcfl:2Jiestt (i 

ndependent binary degrees — of — freedom) ^WLxTl^ 

«ntea^cc»bt«»«:-**.*. ^2cdss«, tan 

B8«^^> F^^ 2 - D*7#--rt/7 ^ ;^oa-A'7fij 
50 Fi*3-F*tf* F*ttrtk«-rsciCcJ:or»flB 
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§t;5ci#-c?4. &tr? hit\ttct,to-c$>i>mL 

USt^&WL-C^-SfcS). Sft 541^3- F*P6©tr5> 
h©ffi^©St*s-ScbA c£ c^figmp=o.sW?^rs. St 
S©=»- K4 , OS2,048K ? h^OfSitOt? h£ 

&WG&ft<E>tf. as 3hS"s:/ P = 
o . 5*5 «t n = 2 , 048© - T^fmuL m b < ft w n «ft 6 ft 

(,> (fc#f ^KglK^Oilbiftiif-C. 2,04 
sJelS±lf fc 5 Si© ffl/cll&£ * > h T -5 C i tc^ 
L/< ftWn«ft6fttO . Sft*!tt^*>6©2. 064^1© 

a - FtcisUTtugSJifc^ s > imffiomf&vftiB 10 

«. 05 4c^5n-ct>-5.. *<Dmmm*mmt> u=o. 
tmnmstt*. a= (pq/N) "'metin^fc 

A. fiUg$n&^S>^gt©#:?SH:N = 173fcr7 h© 

-ji^kiiia*. c©«t^ft-3ss;©a^sn?c4i^ 

=3- K-r-^K:Str-5)IIK©®-^«. Hiotcfci^-c^S 
ft. ffinfc^^Lr^s. istc&-?x. 2.048tr? 
h©sa:^3-FK:« t aiii73©j*fi2jtefiS*sm5E 

2,048tT* K©*E^n- F©&Hi* *J Jctffw ^ 20 
stUr-f ©RS<b L/*CN = 173© 2 it @ £g©~JSi? 
ffifc^LT. ScL/cSft^a^6©2 0©3 

-F©;fcg*it-irr*c£a«-c#3. 2-D^-;U7 
^;l/3?«iE*i«fci>*©©^-fT^*WbftC^cJ* > 1 $7c 

it o ©^©sf s© 1 9 \- <D®.%toumL?>m$.m{s 

<. L/c^o-CSI^ti. 2 0©Sft**D£=i-F#©2 
oOfcftoLfcK'? h*S|5lD-C*-50.5-C**. *D£=i- 

F F*3 ©§B#lftft «H H^cgEa L/"C, *KM 3 - F (IB©!* 
Stt^iSS-rii. 2oCDSitt5fll^«D3- F££ 
EW*M3i*mtt2 175 ^©l-C*»3. Cftttlfl''^©! 30 

BUfciEttStt/cfc© (01©7"a5>^22) *$<fcC^* 

24) fOfft©2'?©i^3- FtrJttST* (^5^ 
26) COJ:5ft3-K4t©-»7* 
—79 h*JiCK@3£Stl/cS$©7cJt>«:#^«:ffim-C* 
£. /NS>^ffi!§f£P^ift-5>S<KgRK (metric) **ft 
#Sft. -£-fttt "fEWT -rft*D^2oco=i- FH©3!<H 
S*jn-r„ C©i'J5£fiI«:. 2ocDtI^3- F*©20© 

tc&-?X. Oi 1 £©|ffl©8i5#<bl/cai3ft-5©r. £ 
■t©2,048©*tfc.L7tt? h CDJt*5 — af£7c«!> t ffig 

^SigStt 0 i ft 4. ffiK©*BB=i - F i *CDiMttfc& 

(^r©tr-y h#SK<*ft4) i©F^©^s>e/a§8t« 
lffti. 2o©7>^A-c34lii / 7cf^ h©* h y > 
iADRg©^ s > ^gst*. *fi£ ltc e 5- h ©e %.<mifi 
^— Sc©5o%©^s^#L/rii-5/ci*. o.5i?a($n 

4. OtcsWoT. 2-3©£Dj£=i- F#Sft4&fr6£& 

7ci§^, -e^e>©^5>^Bt«o.5<!:^sijsn2.. -e- so 
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ft6>#Sft4$S£&Cl5)C.g:«P6£C7cifr& < -?-ft6©^ 

£Dg=i- FR8©J±$Stt. *ttftA$l©Sl§&©*Jfgtt©& 
^>«# S7c« h a ^"iUT a —7— ~> a >?r ffl<a-T 
4fc#K:-€-ft h ©SKffJft fi&JCfS -3 T l> < o*>©Sft 4 
h£?ffc-a--5. 3-Fit&:/n-fe;*K:fctt4C 
n6©ta»~>7 KJ, 02©£±PStCin$ti7c=i-F*l 

afc^fe^nTRfSKsn^©^^ succgaL- 

X&L&^- FSrlf^ftK^n-JH,. £fcJ:t*&©v 
-»>«ttl/t. ^©nO^lHl^L/. JtS^n-fe** 

l*f©ff hAfc^I/Bli. (AB) = (00) . 

(oi) . (io) isJzV (la) ©^i? <b-4-?©BJ6fctt© 
^iffi^^rWr^CiAl-Ct?). 2o©A!7J±©X0R 

©*HdL/7c<S: (A XDR B) =0,1,1.0^*4. Ltc 
h©»©F^©^F— ^*^tB-r-57c*tcffiffl$ia^C 

2-5©*tJc>L/7cSE^=i- Ftr f h©X0R3!)Sl«:^Ll> 
^Il^^ttU. C©«fc^fti±^©^lHl» («E^^-F 
*©e--^ h©»"C*S) -C^SL-rscitt. 2o©3- 
Fra©^5>^KSt«r8'JSr-5C:<l:tC^L/t^ -5-©ftto 
•JiL/T. C©S«S7c2.048©^x;23i^raK:*JW4 
2-o©ffi^3- F-^i' h;L-ra©^f h-'l'©. jE^-ftS 
4a7c2m$n7cS$. t«:b^2i/Jl'Ail,tf^i' 

7-f7 , snttJ;u. cne>©^S;«±-ciE^=i- Fit 

Fj^PI Ditt^fft to ^ Is) 0 Afe*> § ftfc 

^-©e^ft^fe^tf ^ . 

» - > c n 6 2 -oo&mertctt urraiBtcft ^ -c t^-s * 
f3'^©l©^>^io^t?*^, gfcli-es-Cfct 
ftl^t^ 4o©0jt6tt©&4^m ; &WL > iEUl^/c 

«iEix ftu<ti^9i5ewfton?>. ctie>4o©^* 

ffiBHtcteti-c. 4o©ojfigl4<D$>Sife«« 1 #A©jp;i§ 
(M) . ^^©msg (ia) . *A©fES (ar) tei^fe 
#©J§5 (ir) -c&s. 9i^3I^T;u=fyxAogw 



(11) 
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IS. AAfc<fctfiR©:fcg££AK:u iAfcitfAR©:*^* > 
•*>*M|£ft©Sffitt. #5£©iIfflCC ft *>©B8iiL. 

•5. 2-^©*!iS©^^©— ^f^* 7-^/1/ 

/c^^Ag^i^ftSft, 2 o©S^«t o fcSl^^K 10 

cne>2o©»^©i-^e>©S5tK*>«^*>o-c^ 

3tct=>. »ii«06*©SiS^i®«:J:-o-C7n$n-C^4 
•fc^tejllRSn. C©S!gJ:«3/jN$t»^5>ymf8t«^ 
T "*A" $*?&K:I!L,-Ct,>£<!:Wr<*ft. — 2»©C©S* 

P(AA) = £ Pa u (H)<M 



P(AH) = f*P Av (H)dH 
P(IA) = / Q C PUH)dH 



-CU-SxhWiBrSft*. cne>2O0»^P., (H)fc«fc 
tfP... (H) [^CfiE^©2o©JttS^6^D/c#S 
©ftSUSft/c^S^ffigt ( "*A" ) ©. Sfctigfc 
S£Dg© 2 o©JtU* 6£ CfcttSOtHH 3 titc» 5 > 

y^gt ( ) ©ss^gHtr-en-en^-r*. 

40©igS, AA. IA. ARfciC/IRtt. ji!R3ft/cga£ 
& <fc t>* 2 0©g3k#:ft©gcifv< r 5£±tc 

^5>^ffigt<si»^6«. mis 

4o©oJ#ltt©*^ifem©fil^«> 
ft/c^C©STO©2o©flW;?5ffiB8&P AU (H) fcj: 
tfP,., (H) ©T©ffiStc3^<» : 

(8) 

(9) 
(10) 

(ID 



Cft6 4 0©flg^tt. E6tC*Jl>-C40©^Uig^ 

4o©{S^Si, ^ff-lz-c l tcfc6fcwfttftte>&t»2 
-?©*t. :te<£tf^^c«fcoT^*33ft£2-"P©*M:# 

W6n5ct«e.«*5 : 

P (M) + P (AR) = 1 (12) 
P (IA) +P (IR) = 1 (13) 
P (AA) > P (IA) (14) 
P (IR) >P (AR) (15) 
2o^5>^ffiM^75P AU (H) teJrtfP:.. (H) & 
&/jN©*«**rLTl>**§^ 2 0©X7-¥P (A 
r) . P (IR) #&/Mc3ft£C£&BJ6#>"CiSb.2>. C 
fttt. -ene>©2-5©^?:fcr><»:{»-rc£Cc«kor. 

ft6©W#tcj:o-CgfiX;*ft-2>C 2o©# 
©WS6tt*J<fcU f ffl^U*«. C*i6 2o©9-^©ra©Sa 

©fiKMiio'Cii&gsft-sc nji6a>K:. * 

JE»Cc. IlS^<i3:5i l GSffl 3 ft 
±ga©S (8) 71M (11) -cifcssigc^s-rst 



l>«Km>TimTO^©T 4> Hz *£IWffi)-r AR 
R# 0 <fc «3 #>& *) C <t Sri^T C <!: I t o 

-c^< . fci^n^m^iAR^sisss-r-sc tzmfrt 
30 sccl-c^. ass&^fcgAftsn;*. h*. mmom-s 
-cfeATM©3^?ltBb©Mr*^. flfc&Kfcot:. 

*t L r $ ft £© ttlO07JK: 1 Iff i. t» 5 fc l> $ 

©. lis^tcffl^t^^i^sisn-s,, c©*§£. 
-chess ft fcfcA©^) ©t^s^^u-cfe-e^-c* 

AO ffcft^P (AA) ifi. \%6lC7n$tifcJi5rj:&3£mmC 

ag&w&ft^^-rsito^p (ia) &c*tLT7j*$ft-c 

^ (14) tt. E7tC^$ti/c^ffi©tti^*5SK:C©5i 
^P^K:*jti-c5Ftfti^©±^c<Sig-r2>C6*7K-r„ — 
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&zwB-?2>c±&ttf$isi<K cms, *©aew«ct> 
m&te&Zfttcctzmt-fZtc&x&z. Wbfric. 

j£U cft^^tete^T^T©**^ #A**J:tfft 

gsft&ap (a_h) ©t*-rftj&>T**. u/c^ot, 93 
6^tc. B7©M0At^ft«fc»^fcff*©fl^T-s 

^ftteC©^g©^IWC:tet,>T IK^U 10 

cofrffitt»fc»^T«je»»*«< fc8Mc«R3ftfc» 
/c7-/>^^>KDSS t -ra*>% *© 

H5tc«, »Sc4*[»©2 1 064a*ec4dC»TSW3nfc 

^ w £g|m£ftfc) WBSft4J:9 
Cc % Stt4«3£te#r*2,048t* F (256/nV h) a- 
F*©ffig©t^ Hi— acD^L/i^W** 

^ S ><^ffillt©5Wt«, -WHS ft/cffittSSKgl* btl 
WbSftfc. JIKCD^ffii*SSIiBMa = o.03srM = 

0.497T**. 

^(Di,208WK:*5t^rit»3n/c^$ >yB«o»* 
( ) SSWCCii, -f-*-t?*J*cH— 30 

'ft 6 tot. Cti6©^5 >^B»t**ia"Caw*i«a6tt 

#A*HP«\ «WOBfta = 0.0435rM = 0.084©* 

ft ft * «£:© A«©>B»H«« Wfcr * *J*Btt*** 

3 ^-;l/n-^-^3» ©/c*fcc, ftft£tB2t#ft©© 
HK*>fcoT±T©ii:»:a-- KitK«rH?fr*C t1fi& 40 
gt*^. lJfl©C©J:5ttJt«^6>f»6tifc«a— S 
mUS©RJ*£kTflB#Sft*. C©«fc9tt 

flB,^5>i^Biit*a«-r*3ft», #A**«fctf**©H 

ft, *5Ttt^«teJ:9t>*< Sft&. t>fc6A/. Cft 

»*»aef»t©ttjitcii»*#itr • *ft» 2 

u pj— ©B©»3tt*-o-^iH©— a©efftti»att 
©«cl^*E««:»-r*3- fib©— a<to l*< 50 



351*3 3 07 93 6 

24 

m&omt-fifo i> ft e> * Jt»r * c t cc * o t 

H8te:fol>Tt^*>ft£*A#}m2, 7<I©tB*t#ft 

fS] k & W 5 © & © * <£ 83 L 1 c 2 , 0 64© M Stt © & I > 
40*3- F©l5IOtt*itSU-Cl>S. Cft62o<D^^m 
tot. IIKftftftg^WLfrU Hiott* ^5>-*#tH 
£1 § ftfc JOtt9«c»W0»t©¥lftte J: OMRfc—ST £ 
<fc 5 tca^Sft/ca»Wtt^i*»J5e^8^^K:J: ^>T® 
^£ft/c*itKS (b* h^A) (Dmcn^^To JE» 

«tf> ©^f©Sttf-W V- r^iUt^- FJt«^n 
■fe*©tt»*-5*6ftTt»4. *ft*cfcoT* *L»'<* 

§ft^ e H^n-Ftf v hm©£ttn*rKitfs. 20 

©a- F^^^JtSWc^^yA^a-fe^^eS 
D-CC»*iir^fije*K»r*. «ffl-W«c*fc£ctt©C© 
HDa^64i;/c2o<03- FftcWortWfflft 
mtt&MTZ&s Ba*B*6ftCfc2o©=i-Fec» 

H9^43^T^6ft4 2ocDl@RW«c» : *ett»** 
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